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1 Sintesis de moléculas aromáticas 
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2 La Torre Periódica de los elementos 
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3 El Modelo Estándar de las partículas (ME) 


Modelo estándar de física de partículas 


las tres generaciones de la materia interacciones / transmisores 
(fermiones) de fuerzas (bosones) 
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4 Estructuras de las partículas del ME 
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5 Síntesis de las partículas del ME 


6 El bosón de Higgs 


Mass m = 125.25 + 0.17 GeV' (S= 1.5) 
Full width T = 3.2453 MeV  (assumes equal 
on-shell and off-shell effective couplings) 


HO Signal Strengths in Different Channels 
Combined Final States = 1.13 + 0.06 
Ww* = 1.19 + 0.12 
2Z" = 101 0:07 
yy = 1.10 + 0.07 
cT Final State = 37 + 20 
bb = 0.98 + 0.12 
up” =1.19 + 0.34 
[S 


HO Production Cross Section in pp Collisions at v/s = 13 TeV 


Decay channel Branching fraction (%) 


bb 57.63 +0.70 
WW 22.00 30.33 
88 8.15 +0.42 
E 6.21 +0.09 
de 2.86 =+0.09 
AA 2.71 =+0.04 
YY 0.227 +0.005 
Zo 0.157 =+0.009 
ss 0.025 =+0.001 
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Charge = +l e 


Mass m = 80.377 + 0.012 GeV 


WT modes are charge conjugates of the modes below. 


W+ DECAY MODES Fraction (F;/F) 
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7 El muón 


Mass m = 0.1134289259 + 0.0000000025 u 
Mass m = 105.6583755 + 0.0000023 MeV 
Mean life 7 = (2.1969811 + 0.0000022) x 10”? s 


Ty = 1.00002 = 0.00008 
cr = 658.6384 m 


ja” DECAY MODES Fraction (f¡/T) Confidence level 
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Lepton Family number el violating modes 
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8 El tauón 


Mass m = 1776.86 + 0.12 MeW 
(m_, — m_-)/Mayerage < 2.8x 107%, CL = 90% 
Mean life 7 = (290.3 + 0.5) x 10% s 
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9 Los mesones Pi 


Mass m = 134.9768 = 0.0005 MeV 
m,+ — m,o = 4.5936 + 0.0005 MeV 
Mean life 7 = (8.43 + 0.13) x 1017 s 
cr = 25.3 nm 


Scale factor/ Pp 
J DECAY MODES Fraction (F¡/F) Confidence level (MeV/c) 
2y (98.823+-0.034) % S=1.5 67 
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eteteer ( 3.34 +0.16 ) x 105 67 
ete (6.46 +0.33 ) x 108 67 
dy < 2 x 108 CL=90% 67 
vT < 44 x 109 CL=90% 67 
ii ¿ 17 x 10 CL=90% 67 
Y, Di < 16 x 1070 CL=90% 67 
v,T, < 2.1 x 106 CL=90% 67 
yv D < 19 x 107 CL=90% 67 

Charge conjugation (C) or Lepton Family number (LF) violating modes 
3 Cc < 31 x 1078 CL=90% 67 
pte LF < 38 x 107 10c1 =90% 26 
pet LF < 3.2 x 10—10c1 =90% 26 
pte + pe? LF < 3.6 x 1010c1=90% 26 
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Mass m = 139.57039 + 0.00018 MeV  (S = 1.8) 
Mean life 7 = (2.6033 + 0.0005) x 108 s (S=1.2) 
cr = 1.8045 m 


modes are charge conjugates of the modes below. 


p 
+ DECAY MODES Fraction (F;/F) Confidence level (MeV/c) 
yv (99.987704-0.00004) % 20 

uy (200 +025 )x10* 20 
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10 Los mesones Ka 


+ Mass m = 493.677 + 0.016 MeV 
Mean life 7 = (1.2380 + 0.0020) x 1078 s 


cr = 3,411 m 
Scale factor/  p 
K*+ DECAY MODES Fraction (F¡/F) Confidence level(MeV/c) 
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violating modes, or AS = 1 weak neutral current (S1) modes 
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Mass m= 497.611 + 0.013 MeV 
mxo — My+ = 3.934 + 0.020 MeV 


Mean life 7 = (0.8954 + 0.0004) x 1010 5 
a cr = 2.6844 cm 


Scale factor/ p 


KQ DECAY MODES Fraction (P¡/T) Confidence level (MeV/c) 
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+1. E 
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tay ( 1.79-+0.05) x 103 206 
a+taete” ( 4.79+0.15) x 105 206 
yr (49 +18 )x 108 230 
YY ( 2.63+0.17) x 106 S=3.1 249 
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CP violating (CP) and AS = 1 weak neutral current (S1) modes 
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+15 -9 
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Mean life 7 = (5.116 + 0.021) x 1078 


cr = 15.34 m 
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Dismutación o Desproporción de K?' y rn? 


2A = A+ A” 
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11 Conversión de fotones en electrones 


12 Desintegración beta de n y p 
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[2] Mass m — 1.00866409160 4 0.0000000005 u 
Mass m — 930.5654205 1 0.0000005 MeV | 
(m, — ma )/ m, =(9 +6) x10 3 
Mp — Mp — 12033324 +4 0.0000005 MeV 
0.00138844919(45) u 
Mean life 7 — 878.44 05s (5-= 18) 
er — 2.6335 x 10% km 


p 

n DECAY MODES Fraction (1 ¡Ej Confidence lewel [Mec] 

pa Fa 100 pa 1 

po Pay IM ( 9.240.7) 105 1 

hydrogen-atom TP e 3 «103 05% 1.10 
Charge conservation (Q) violating mode 

pu,.Pa Q < 8 «1027 69% 1 


9,2 10% /N2 
pe Doy 8 
14 2,7 10% 
hydrogen-atom Da NA 2 
Xi 
ÓN 2 


13 Bariones Lambda, Sigma y Xi, neutros 


[1] Mass m = 1115.683 + 0.006 MeV 
(ma — my) / ma= (-0.1 +11) x 105 
Mean life 7 = (2.632 + 0.020) x 1010 s 


cr = 7.89 cm 
A DECAY MODES Fraction (F¡/F) — Comfidence towel (maja) 
pm (639 10.5 )% 101 
nm? (358 405 3% 104 
ny ( 1.75£015) 103 162 
pr 7 lo] (84 414 3104 101 
pe Vo (8.3240.14) x 104 163 
PM Da ( 1.5740.25) x 104 131 
Lepton (L) and/or Baryon (8) number violating decay modes 
te L.8 <6 x 107 00% 549 
a+ pur LB 6 x10? 20% 544 
met LO <s x10-? 00% 549 
pt Le <6 xt0-? 90% 544 
Kte LO qe có x 106 00% 449 
K*p Le ¿3 x 106 90% 441 
K- e* LO < 2 x 106 00% 449 
K- p* Le 3 x 10-6 90% 441 
K2v L.8 <2 x«10-5 20% 447 
pr? B <D x10-? 90% 101 


Mass m = 1192.642 + 0.024 MeV 
my — Myo = 4.807 + 0.035 MeV- (S=1.1) 
myo — ma = 76.959 + 0.023 MeV 
Mean life 7 = (7.4 + 0.7) x 102 s 
er = 2.22 x 109 m 


[1] 


p 
YY DECAY MODES Fraction (F¡/F) Confidence level (MeV/c) 
Ay 100 % 74 
Ayy < 3% 90% 74 
Mete lg) 5x103 74 


Mass m = 1314.86 + 0.20 MeW 
E m-. — My = 6.85 + 0.21 MeV 
Mean life 7 = (2.90 + 0.09) x 10-10 s 
cr = 8.11 cm 


=Y DECAY MODES Fraction (F/F) Comfidence lawel ANO 
AxO (90.524 40.012) % 135 
Ay (147 40.07 pxi0-? 124 

Aete- (76 406 jx106 184 
FO, (233 4010 )x=10 2 117 
E+e-D, (252 40.08 px 104 120 
E*p Da (2.23 4035 px 106 64 

AS= AQ (5Q) violating modes or 
AS = 2 forbidden (S2) modes 

Fe 50 <0D xi04 90% 112 
E-pto sQ <0 104 90% 49 
pa s2 <8 x10-56 00% 20 
pe Va s2  <13 x10- 123 
PH Da s2  <13 x 103 200 


Do 
| A 1,75 10% A 8,32 10*% NX 


10 10 


pr ” 
A8,4 10%% 


A 1,57 10%% SS 7 
pu Vu 
6 


So 
5 


22 


A 1,75 10%% 


mi hr 
| A210%% 
14 
7 16 
A310%% 
18 


K*u => 
sg S, 


A610"% 


16 


SS 
A3 10%, 


20 


14 Bariones Delta 


Breit-Wigner mass (mixed charges) = 1230 to 1234 (= 1232) MeV 


(1232) DECAY MODES Fraction (F/F) p (MeVic) 
Nx 99.4 % 229 
Ny» 0.55-0.65 % 259 
pete” ( 4240.7) x 10? 259 


Particule 


Désintégration 


T+p 
mn 
TÚ + p 
Y +Pp (rare) 


JU 


+n 
T +p 


Y +N (rare) 


ICI AL | 


https://fr.wikipedia.org/wiki/Baryon_Delta 


Particule 


At 


Js 


AN 


Désintégration 


m*+p 
m+n 
T+p 
Y +P (rare) 
Ten 
Tp 
Y +N (rare) 


Ton 


Ar 


14 


15 


13 


14 


14 


a5S 


NT 99.4 % 
. A S 
Ny 0.55-0.65 % 


peter ( 4.2+0.7) x 105 


A* 


15 El quark top 


[+] Charge = 3 e 


Mass (direct measurements) m = 172.69 =+ 0.30 GeV [a,b] 


Mass (from cross-section measurements) m = 162.5+91 
Mass (Pole from cross-section measurements) m = 172.5 + 0.7 GeV 


m+ — m¿= —0.15 + 0.20 GeV'” (S= 1.1) 
Full width T = 1.42+812 GeV  (S=1.4) 


rt DECAY MODES Fraction (F¡/F) Confidence 
Wa(q= b, s, d) 
Wb 

eVeb (11.10+0.30) % 

uv, b (11.40+0.20) % 

TU7 b (10.7 +0.5 )% 

agb (66.5 +1.4 )% 
va(q=u,c) [cd] < 138 x 104 

AT = 1 weak neutral current (71) modes 

Za(q=u,c) T1  [d< 5 x 104 
Hu T1 < 12 x 1073 
Hc T1 < 11 x 1073 
tad (q=d,s,b; qq=u,c) Ti < 16 x 103 


eVeb  (11.104+0.30) % 
Mv, b  (11.40+0.20) % 
TUV7b (10.7 +0.5 )% 
aqb (66.5 +14 )% 


GeV 


p 
level (MeV/c) 


95% 


95% 
95% 
95% 
95% 


Ty. (W') 


10 


N 
o 
N 


N 


A 


N 


pa 


N 


2 


w 
0 


a 
=> 


colon 


N 
lo 


a 
¡a 
N 
o 


a 
¡a 


wn 
p 


Ai 


o 
o 


pr] 
¡o 


u 
lo 
a 
o 


| 


18 


o 
lo 
ld 


N 
= 


o 


yqa(q=u,c) 1.8 x 10? 


DAA 


(ad (q=d,s,b; ql=4,c) 1.6 x 107? 


<a | 
BBB + 
eng 3 


(q=u,c) 5 x10 


E E a Ay 


16 Interconversión de bosones 


Y e ve (W') 
Os A. 
| eye” (Hgg) | 
XK 6 ES 5 


ee' (Z) eve (W”) 


AE 


UA 


18 Familias de Partículas 


19 Índice de partículas 


294 partículas ordenadas según el número de cuerdas 
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py 


Nm 
Nm 
Nm 


m 
Nm 


w 
w 
w 
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4 E 4 4 Pp 
6 6 6 6 e. 
6 6 6 

8 8 8 6 
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a o 
a 
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o 
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o 
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o 5 za N ea 

= += - - - 
o o = = A A Ge] 
- - - e - - - 
o o = E N N a a 
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o o = = A A Ge] Ge] 
- - - - - - - - 
o o hal A A Ge] Ge] 
- - - - - = = 


o o bs h= N N Le] a 
_- - = _- - - - - 


S S S S SS | | 4 
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mn 
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N 
N N N N 
N N N N 
N N N N N 
N NA N N N 
N N N N N 
N N N N N 
N N N NA N 
NA NA N N N 
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N N N N N 
N N N N N 
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